We report on the influence of the improved L2 1 ordering degree on the magnetic properties of Furthermore, Brillouin light scattering studies show that the improvement of the L2 1 order in the Co 2 MnSi films is correlated with a decrease of the saturation magnetization by about 9 %. The exchange stiffness constant of Co 2 MnSi, however, increases by about 8 % when the L2 1 order is improved. Moreover, we observe a drop of the cubic anisotropy constant K 1 by a factor of 10 for an increasing amount of the L2 1 phase.
I. INTRODUCTION
The performance of spin dependent devices like magnetic tunnel junctions (MTJs) and spin valves can be considerably improved if the conduction electrons are spin polarized. Halfmetallic ferromagnets (HMFs) are promising candidates for these applications as they are predicted to exhibit 100 % spin polarization at the Fermi level 1, 2 . Among different HMFs the Heusler compound Co 2 MnSi has attracted particular interest due to its high Curie temperature T C of 985 K and a large energy gap of 0.4 eV in the minority spin band 3, 4 .
Recently, the fabrication and the characterization of MTJs with one electrode consisting of Co 2 MnSi has been reported 5, 6, 7, 8 7 . At RT however, no further enhancement of the TMR ratio could be observed. This ratio was found to be 67% 7 and is therefore similar to the value obtained in the aforementioned Co 2 MnSi/Al-O/Co 75 Fe 25 structure 6 .
In contrast to the theoretically expected behavior the highest value of spin polarization in Co 2 MnSi films at RT reported so far is only 12 %. This value was measured by means of spinresolved photoemission spectroscopy on films epitaxially grown onto a GaAs(001) substrate 9 .
The discrepancy between the experiment and the expected half-metallic behaviour is mainly attributed to structural defects or site-disordering in the Co 2 MnSi lattice. For example, according to ab initio calculations performed by Picozzi et al. 10 , Co-antisite disorder leads to defect-induced states in the gap of the minority spin band which in turn leads to a reduction of the spin polarization.
In this work, we investigate how the magnetic properties of thin Co 2 MnSi films are modified when the crystal structure is gradually improved. For this purpose, room temperature magneto-optical Kerr effect and Brillouin light scattering studies were performed on The analysis of the crystal structure was carried out by means of X-ray diffraction (XRD) films annealed at different T a . For this purpose, the long-range order parameter S L2 1 was calculated using the following expression:
Here, I obs and I cal denote the peak intensities obtained from the experiment and powder pattern simulations, respectively. Correction factors such as the multiplicity and the film thickness factors 11 were taken into account when evaluating I cal from the simulated intensities.
The dependence between the long-range order parameter S L2 1 and the annealing tem-perature T a is presented in Fig. 3 . The values of S L2 1 increase from approximately 0.6 to about 0.9 with increasing T a except for the sample annealed at T a = 475
• C. This feature is probably related to a statistical fluctuation of the experimental parameters during the preparation procedure. For this reason, the Co 2 MnSi film with T a = 475 • C will not be considered further in the analysis of the experimental data. S L2 1 = 1 in the case of a perfect order on the Mn and Si sites. Therefore, we estimate that the Co 2 MnSi film annealed at
• C is 80-90 % L2 1 ordered. The reduction of S L2 1 with decreasing T a corresponds to the decreasing fraction of the L2 1 phase inside the film.
III. MAGNETO-OPTICAL KERR EFFECT STUDIES
The influence of the L2 1 ordering degree in Co 2 MnSi films on their coercivity was studied by means of a standard magneto-optical Kerr effect (MOKE) set-up in longitudinal geometry, i.e., the external magnetic field was applied in-plane and parallel to the plane of 
IV. BRILLOUIN LIGHT SCATTERING STUDIES
The Brillouin light scattering (BLS) technique was used to study changes in the spin wave frequencies of Co 2 MnSi films related to an increasing amount of the L2 1 phase. All BLS spectra were measured at room temperature at a transferred wave vector of q = 1.67 cm 
where γ is the modulus of the gyromagnetic ratio for the electron spin, H the externally applied magnetic field, 4πM S the saturation magnetization and q the in-plane wave vector of the spin wave. PSSW modes are a superposition of two waves propagating in opposite directions with a wave vector q ≈ pπ/d which is perpendicular to the film surface. The positive integer p denotes the quantization number of the standing spin wave. Frequencies of the PSSW modes can approximately be described by
where A is the exchange stiffness constant. Note that in case of fixed experimental conditions • C to 500
• C while the frequency of the PSSW mode increases by about 1.5 GHz (Fig. 8) . Equations (2) and (3) show that the frequency shift of the DE mode and the PSSW mode in Fig. (3) is related to a decrease of the saturation magnetization M S . However, Eq. (3) indicates that the increase of the PSSW mode frequency might additionally be caused by an increase of the exchange stiffness constant A. From numerical simulations using a theoretical model described in Ref. 19 , we estimated that the Co 2 MnSi film with the smallest degree of L2 1 order exhibits a value of M S which is about 9 % higher and an exchange stiffness constant which is about by 8 % lower than the corresponding values for the 
